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(57) ABSTRACT

A pixel driving circuit includes a light emitting diode (LED),
a data writing unit, two transistors and two compensation
units. The gate of the first transistor is coupled to the data
writing unit for determining the current flow of the LED.
The first compensation unit is coupled to the first transistor
for providing a current path from the gate of the first
transistor to a first voltage source and a current path from the
gate of the first transistor to a second voltage source. The
second compensation unit includes a first capacitor coupled
to the gate of the first transistor for voltage coupling and
providing a differential voltage that equals to the OLED to
the gate of the first transistor. The second transistor is
coupled between the first voltage source and a second
voltage source for enabling or disabling the current flow
between the first and second voltage sources.
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1
OLED PIXEL DRIVING CIRCUIT WITH
COMPENSATION CIRCUITRY FOR
UNIFORM BRIGHTNESS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to Taiwan Application
Serial Number 103113080, filed Apr. 9, 2014, which is
incorporated by reference herein in its entirety.

TECHNICAL FIELD

The present disclosure relates to a pixel driving circuit,
and more particularly to a pixel driving circuit of organic
light emitting diode.

BACKGROUND

Organic light emitting diode has gradually become the
mainstream for displaying and also can be used in various
applications. Generally, the conventional pixel driving cir-
cuit of organic light emitting diode is designed with two
transistors and one capacitor, which are for controlling
brightness of the organic light emitting diode.

However, because the manufacturing variation and the
aging degradation of the light emitting diode, the current
flowing through the light emitting diode may be unstable
and consequentially the associated display panel may have
brightness non-uniformity issue. That is, because these pixel
driving circuits are electrically coupled to a voltage source
through metal wires having impedances, the IR-drop may
occur when the light emitting diodes are being driven by the
voltage source to illuminate light. Thus, the pixel driving
circuits may have different pixel currents and consequen-
tially the light emitting diodes may have different brightness.
As a result, the non-uniformity issue occurs.

SUMMARY

The present disclosure provides a pixel driving circuit,
which includes a light emitting diode, a data writing unit, a
first transistor, a first compensation unit, a second compen-
sation unit and a second transistor. The light emitting diode
includes a first terminal and a second terminal. The data
writing unit is configured to receive a data signal. The first
transistor includes a gate, a first terminal and a second
terminal, wherein the gate of the first transistor is electrically
coupled to the data writing unit. The first transistor is
configured to determine a current flowing through from the
first terminal to the second terminal of the light emitting
diode according to a voltage difference between the gate and
the first terminal of the first transistor. The first compensa-
tion unit is electrically coupled to the first transistor and
configured to, with a cooperation of the first transistor,
provide a current path from the gate of the first transistor to
a first voltage source and a current path from the gate of the
first transistor to a second voltage source. The second
compensation unit includes a first capacitor electrically
coupled to the gate of the first transistor. The second
compensation unit is configured to provide a voltage tran-
sition to the gate of the first transistor through a voltage
coupling of the first capacitor, and the voltage transition is
substantially equal to a voltage difference between the first
terminal and the second terminal of the light emitting diode.
The second transistor is electrically coupled between the
first voltage source and the second voltage source, wherein
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the second transistor is configured to turn on/off the current
oath between the first voltage source and the second voltage
source.

BRIEF DESCRIPTION OF THE DRAWINGS

The present disclosure will become more readily apparent
to those ordinarily skilled in the art after reviewing the
following detailed description and accompanying drawings,
in which:

FIG. 1 is a schematic view of a pixel driving circuit in
accordance with a first embodiment of the present disclo-
sure;

FIG. 2 is a schematic detailed view of the pixel driving
circuit shown in FIG. 1;

FIG. 3 is a timing diagram of the signals used in the pixel
driving circuit in the first embodiment;

FIG. 4 is a schematic detailed view of a pixel driving
circuit in accordance with a second embodiment of the
present disclosure;

FIG. 5 is a schematic detailed view of a pixel driving
circuit in accordance with a third embodiment of the present
disclosure;

FIG. 6 is a timing diagram of the signals used in the pixel
driving circuit in the third embodiment; and

FIG. 7 is a schematic detailed view of a pixel driving
circuit in accordance with a fourth embodiment of the
present disclosure.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

The present disclosure will now be described more spe-
cifically with reference to the following embodiments. It is
to be noted that the following descriptions of preferred
embodiments of this disclosure are presented herein for
purpose of illustration and description only. It is not intended
to be exhaustive or to be limited to the precise form
disclosed.

FIG. 1 is a schematic view of a pixel driving circuit in
accordance with a first embodiment of the present disclo-
sure. As shown, the pixel driving circuit 100 in the present
embodiment includes a light emitting diode 10, a first
transistor 21, a second transistor 22, a data writing unit 30,
a first compensation unit 40 and a second compensation unit
50. The light emitting diode 10 has a first terminal 101 and
a second terminal 102; wherein herein the first terminal 101
of the light emitting diode 10 is referred to a positive
terminal and the second terminal 102 is referred to a
negative terminal. The first transistor 21 has a gate 211, a
first terminal 212 and a second terminal 213; wherein the
gate 211 is electrically coupled to the data writing unit 30.
The first transistor 21 is configured to determine the current
flowing through from the first terminal 101 to the second
terminal 102 of the light emitting diode 10 according to the
voltage difference between its gate 211 and its first terminal
212. The first compensation unit 40 is electrically coupled to
the first transistor 21 and together with the first transistor 21
are configured to corporately provide a current path from the
gate 211 to a first voltage source OVDD. The second
compensation unit 50 includes a first capacitor C1 which is
electrically coupled to the gate 211 of the first transistor 21.
The second compensation unit 50 is configured to provide a
voltage transition to the gate 211 of the transistor 21 through
a voltage coupling of the first capacitor C1; wherein the
voltage transition is substantially equal to the voltage dif-
ference between the first terminal 101 and the second
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terminal 102 of the light emitting diode 10. The second
transistor 22, electrically coupled between the first voltage
source OVDD and a second voltage source OVSS, is con-
figured to turn on or off the current path between the first
voltage source OVDD and the second voltage source OVSS.

FIG. 2 is a schematic detailed view of the pixel driving
circuit 100 shown in FIG. 1. As shown in FIG. 2, the first
terminal 101 of the light emitting diode 10 is electrically
coupled to the first terminal 212 of the first transistor 21; and
the second terminal 102 of the light emitting diode 10 is
electrically coupled to the second voltage source OVSS. The
first terminal 212 of the first transistor 21 is electrically
coupled to the second voltage source OVSS through the
light emitting diode 10. The data writing unit 30 includes a
third transistor 23 and a second capacitor C2. The third
transistor 23 has a control terminal 231, a first terminal 232
and a second terminal 233. The control terminal 231 of the
third transistor 23 is configured to receive a first control
signal Scan; and the first terminal 232 of the third transistor
23 is configured to receive a data signal Data. The second
capacitor C2 has a first terminal 3 and a second terminal 4.
The first terminal 3 of the second capacitor C2 is electrically
coupled to the second terminal 233 of the third transistor 23;
and the second terminal 4 of the second capacitor C2 is
electrically coupled to the first terminal 1 of the first capaci-
tor C1 and the gate 211 of the first transistor 21.

The first compensation unit 40 includes a fourth transistor
24. The fourth transistor 24 has a control terminal 241, a first
terminal 242 and a second terminal 243. The control termi-
nal 241 of the fourth transistor 24 is configured to receive a
second control signal DIS; the first terminal 242 of the fourth
transistor 24 is electrically coupled to the gate 211 of the first
transistor 21; and the second terminal 243 of the fourth
transistor 24 is electrically coupled to the second terminal
213 of the first transistor 21.

The second compensation unit 50 includes a fifth transis-
tor 25 and a sixth transistor 26. The fifth transistor 25 has a
control terminal 251, a first terminal 252 and a second
terminal 253. The control terminal 251 of the fifth transistor
25 is configured to receive a third control signal EM; the first
terminal 252 of the fifth transistor 25 is electrically coupled
to the second terminal 2 of the first capacitor C1; and the
second terminal 253 of the fifth transistor 25 is electrically
coupled to the first terminal 212 of the first transistor 21. The
sixth transistor 26 has a control terminal 261, a first terminal
262 and a second terminal 263. The control terminal 261 of
the sixth transistor 26 is configured to receive the first
control signal Scan; the first terminal 262 of the sixth
transistor 26 is electrically coupled to the first terminal 252
of the fifth transistor 25; and the second terminal 263 of the
sixth transistor 26 is electrically coupled to the second
voltage source OVSS.

In addition, the second terminal 263 of the sixth transistor
26 and the second terminal 102 of the light emitting diode
10 may be electrically coupled to a same voltage level (for
example, the second voltage source OVSS in the present
embodiment), thereby preventing the emission current of the
light emitting diode 10 from being affected by the IR drop
(the reason will be described in detail later). The second
transistor 22 has a control terminal 221, a first terminal 222
and a second terminal 223. The control terminal 221 of the
second transistor 22 is configured to receive the third control
signal EM; the first terminal 222 of the second transistor 22
is electrically coupled to the second terminal 213 of the first
transistor 21; and the second terminal 223 of the second
transistor 22 is electrically coupled to the first voltage source
OVDD.
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FIG. 3 is a timing diagram of the signals used in the pixel
driving circuit 100 in the first embodiment. As shown, each
cycle in the signal timing sequence of the pixel driving
circuit in the embodiment of the present disclosure mainly
includes four periods, which are an initial period Initial, a
compensation period Comp., a data writing period Data in
and an emission period Emission. Specifically, the first
control signal Scan is configured to have a logic-high level
for turning on the associated transistors in the initial period
Initial, the compensation period Comp. and the data writing
period Data in. The second control signal DIS is configured
to have a logic-high level for turning on the associated
transistors in the initial period Initial and the compensation
period Comp. The third control signal EM is configured to
have a logic-high level for turning on the associated tran-
sistors in the initial period Initial and the emission period
Emission. The data signal Data is configured to have a data
voltage level V., in the data writing period Data in and
have a reference voltage level V,, - in the non data writing
period (that is, the initial period Initial, the compensation
period Comp. and the emission period Emission). Moreover,
by electrically coupling the first compensation unit 40 and
the first transistor 21, the current path from the gate 211 of
the first transistor 21 to the first voltage source OVDD is
provided in the initial period Initial; and the current path
from the gate 211 of the first transistor 21 to the second
voltage source OVSS is provided in the compensation
period Comp.

Please refer to FIGS. 2 and 3. In the pixel driving circuit
100 of the present embodiment, the second transistor 22, the
third transistor 23, the fourth transistor 24, the fifth transistor
25 and the sixth transistor 26 are configured to turn on in the
initial period Initial. Thus, in the initial period Initial, the
voltage at the node G is substantially equal to OVDD; the
voltage at the node S is substantially equal to V_,, +OVSS;
and the voltage at the node A is smaller than V _,, ,+OVSS.

In addition, the third transistor 23, the fourth transistor 24
and the sixth transistor 26 are configured to turn on and the
second transistor 22 and the fifth transistor 25 are configured
to turn off in the compensation period Comp.; wherein the
compensation period Comp. is after the initial period Initial.
Because the second transistor 22 is turned off in the com-
pensation period Comp., the voltage at the node G is
discharged toward the second voltage source OVSS through
the fourth transistor 24 and the first transistor 21 and
accordingly the voltage difference between the nodes G and
S is about to the threshold voltage V,, of the first transistor
21, thereby achieving the compensation effect of the tran-
sistor threshold voltage V,,. Thus, in the compensation
period Comp., the voltage at the node G is substantially
equal to V,+V,, +OVSS; the voltage at the node S is
substantially equal to V,,,+OVSS; and the voltage at the
node A is substantially equal to OVSS.

In addition, the third transistor 23 and the sixth transistor
26 are configured to turn on and the second transistor 22, the
fourth transistor 24 and the fifth transistor 25 are configured
to turn off in the data writing period Data in; wherein the
data writing period Data in is after the compensation period
Comp. Because the third transistor 23 is configured to turn
on in the data writing period Data in, the data signal Data is
first supplied to the first terminal 3 of the second capacitor
C2 and then written to the node G through the coupling
effect of the second capacitor C2. In addition, because the
sixth transistor 26 is configured to turn on in the data writing
period Data in, the voltage at the node A is substantially
equal to OVSS; the voltage at the node S is substantially
equal to V_,, +OVSS; and the voltage at the node G is
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substantially equal to V,+V,, A0VSS+a(V,,,~V, 9,
wherein a is substantially equal to C2/C1+C2. In addition,
the second transistor 22, the fourth transistor 24 and the fifth
transistor 25 are turned off in the data writing period Data in.

In addition, the second transistor 22 and the fifth transistor
25 are configured to turn on and the third transistor 23, the
fourth transistor 24 and the sixth transistor 26 are configured
to turn off in the emission period Emission; wherein the
emission period Emission is after the data writing period
Data in. Because the fifth transistor 25 is configured to turn
on in the emission period Emission, the voltage at the node
A has a transition V. That is, the voltage at the node A is
changed to V,,,+OVSS by being added with the crossing
voltage V_,,; of the light emitting diode 10; the voltage at the
node G is substantially equal to V,,+V ;. +0OVSS+a(V ..~
V,.)+V ... and the voltage at the node S is substantially
equal to V. +OVSS. Generally, the emission current I ,,,
of the light emitting diode 10 is obtained by: I ,, ,~k/2(V 55—
V,,)%; wherein k is a parameter of the first transistor 21, V s
is a voltage difference between the node G and the node S.
Through the compensation, the emission current I ,, , in the
present disclosure is substantially equal to k/2[a(V,,,.,—
VetV 4% Thus, the emission current I_,,, in the present
disclosure is no longer affected by the threshold voltage V,,
and can be compensated by the increased V ,,, resulted by
the degradation of the light emitting diode 10. In summary,
the emission current [ ,,, of the light emitting diode 10 can
be automatically adjusted by the transition of the crossing
voltage V., thereof, that is, the emission current I, ,
increases with the increasing of the crossing voltage V_,,,
resulted by the degradation of the of the light emitting diode
10, and consequentially the degradation of the emission
efficiency of light emitting diode 10 is compensated. In
addition, it is noted that because the second terminal 263 of
the sixth transistor 26 and the light emitting diode 10 are
electrically coupled to the same voltage OVSS, the bright-
ness non-uniformity issue resulted by the second voltage
source OVSS on the entire light emitting diode display panel
is prevented from occurring. For example, if the second
terminal 263 of the sixth transistor 26 is electrically coupled
to a third voltage source VSUS (not shown) instead of the
second voltage source OVSS and the third voltage source
VSUS and the second voltage source OVSS have different
voltage values, the voltage at the node G will be substan-
tially equal to V,+V,_,A+0VSS+a(V .-V, .)+Vorent
OVSS-VSUS. It is noted that the value of (OVSS-VSUS)
is not zero and the emission current I_,,, is affected. Thus, by
electrically coupling both of the second terminal 263 of the
sixth transistor 26 and the light emitting diode 10 to the same
voltage, the emission current I, ; can be prevented from
being affected by a serious IR drop.

FIG. 4 is a schematic detailed view of a pixel driving
circuit in accordance with a second embodiment of the
present disclosure. It is noted that the pixel driving circuit
200 in the present embodiment has a circuit structure
different with that of the pixel driving circuit 100 in the first
embodiment; however, both have the same circuit operation
and function and no redundant detail is to be given herein.
Please refer to FIG. 4, the first terminal 101 of the light
emitting diode 10 is electrically coupled to the first voltage
source OVDD; and the second terminal 102 of the light
emitting diode 10 is electrically coupled to the second
terminal 213 of the first transistor 21 through the second
transistor 22. The first terminal 212 of the first transistor 21
is electrically coupled to the second voltage source OVSS.
The data writing unit 30 includes a third transistor 23 and a
second capacitor C2. The third transistor 23 has a control
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terminal 231, a first terminal 232 and a second terminal 233.
The control terminal 231 of the third transistor 23 is con-
figured to receive a first control signal Scan; and the first
terminal 232 of the third transistor 23 is configured to
receive a data signal Data. The second capacitor C2 has a
first terminal 3 and a second terminal 4. The first terminal 3
of the second capacitor C2 is electrically coupled to the
second terminal 233 of the third transistor 23; and the second
terminal 4 of the second capacitor C2 is electrically coupled
to the first terminal 1 of the first capacitor C1 and the gate
211 of the first transistor 21. The first compensation unit 40
includes a fourth transistor 24. The fourth transistor 24 has
a control terminal 241, a first terminal 242 and a second
terminal 243. The control terminal 241 of the fourth tran-
sistor 24 is configured to receive a second control signal
DIS; the first terminal 242 of the fourth transistor 24 is
electrically coupled to the gate 211 of the first transistor 21;
and the second terminal 243 of the fourth transistor 24 is
electrically coupled to the second terminal 213 of the first
transistor 21. The second compensation unit 50 includes a
fifth transistor 25 and a sixth transistor 26. The fifth tran-
sistor 25 has a control terminal 251, a first terminal 252 and
a second terminal 253. The control terminal 251 of the fifth
transistor 25 is configured to receive the first control signal
Scan; the first terminal 252 of the fifth transistor 25 is
electrically coupled to the second terminal 2 of the first
capacitor C1; and the second terminal 253 of the fifth
transistor 25 is electrically coupled to the second terminal
102 of'the light emitting diode 10. The sixth transistor 26 has
a control terminal 261, a first terminal 262 and a second
terminal 263. The control terminal 261 of the sixth transistor
26 is configured to receive the third control signal EM; the
first terminal 262 of the sixth transistor 26 is electrically
coupled to the first terminal 252 of the fifth transistor 25; and
the second terminal 263 of the sixth transistor 26 is electri-
cally coupled to the first voltage source OVDD. The second
transistor 22 has a control terminal 221, a first terminal 222
and a second terminal 223. The control terminal 221 of the
second transistor 22 is configured to receive the third control
signal EM; the first terminal 222 of the second transistor 22
is electrically coupled to the second terminal 102 of the light
emitting diode 10; and the second terminal 223 of the second
transistor 22 is electrically coupled to the second terminal
213 of the first transistor 21.

It is noted that the timing diagram of FIG. 3 also applies
to the pixel driving circuit 200 in the second embodiment,
and no redundant detail is to be given herein. Please refer to
FIGS. 3 and 4. In the pixel driving circuit 200 of the present
embodiment, the second transistor 22, the third transistor 23,
the fourth transistor 24, the fifth transistor 25 and the sixth
transistor 26 are configured to turn on in the initial period
Initial. In addition, the third transistor 23, the fourth tran-
sistor 24 and the fifth transistor 25 are configured to turn on
and the second transistor 22 and the sixth transistor 26 are
configured to turn off in the compensation period Comp.;
wherein the compensation period Comp. is after the initial
period Initial. In addition, the third transistor 23 and the fifth
transistor 25 are configured to turn on and the second
transistor 22, the fourth transistor 24 and the sixth transistor
26 are configured to turn off in the data writing period Data
in; wherein the data writing period Data in is after the
compensation period Comp. In addition, the second transis-
tor 22 and the sixth transistor 26 are configured to turn on
and the third transistor 23, the fourth transistor 24 and the
fifth transistor 25 are turned off in the emission period
Emission; wherein the emission period Emission is after the
data writing period Data in. Even the pixel driving circuit
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200 in the present embodiment and the pixel driving circuit
100 in the first embodiment have the same timing diagram,
the sequence for turning on the transistors in the two
embodiments are different due to two have different circuit
structures; however, it is noted that the two pixel driving
circuits still have the same circuit operation and function.
The voltages at the nodes G, S and A in the initial period
Initial, the compensation period Comp., the data writing
period Data in and the emission period Emission will be
described in the following. In the initial period Initial, the
voltage at the node G is substantially equal to OVDD-V_,_
the voltage at the node S is substantially equal to OVSS; and
the voltage at the node A is greater than OVDD-V .. Inthe
compensation period Comp., the voltage at the node G is
substantially equal to V,,+OVSS; the voltage at the node S
is substantially equal to OVSS; and the voltage at the node
A is substantially equal to OVDD-V_,_,. In the data writing
period Data in, the voltage at the node G is substantially
equal to V,,+OVSS+V .~V s the voltage at the node S is
substantially equal to OVSS; and the voltage at the node A
is substantially equal to OVDD-V,_, .. In the emission
period Emission, the voltage at the node G is substantially
equal to V,+OVSS+V, -V A4V, . the voltage at the
node S is substantially equal to OVSS; and the voltage at the
node A is substantially equal to OVDD. In addition, in the
pixel driving circuits 100 and 200, the first voltage source
OVDD is greater than the second voltage source OVSS; and
each one of the transistors in the first and second embodi-
ments is implemented with a P-type transistor.

FIG. 5 is a schematic detailed view of a pixel driving
circuit in accordance with a third embodiment of the present
disclosure. It is noted that the pixel driving circuit 300 in the
present embodiment has a circuit structure different with that
of the pixel driving circuit 100 in the first embodiment;
however, both have the same circuit operation and function
and no redundant detail is to be given herein. Please refer to
FIG. 5, the first terminal 101 of the light emitting diode 10
is electrically coupled to the second terminal 213 of the first
transistor 21 through the second transistor 22; and the
second terminal 102 of the light emitting diode 10 is
electrically coupled to the second voltage source OVSS. The
first terminal 212 of the first transistor 21 is electrically
coupled to the first voltage source OVDD. The data writing
unit 30 includes a third transistor 23 and a second capacitor
C2. The third transistor 23 has a control terminal 231, a first
terminal 232 and a second terminal 233. The control termi-
nal 231 of the third transistor 23 is configured to receive a
first control signal Scan; and the first terminal 232 of the
third transistor 23 is configured to receive a data signal Data.
The second capacitor C2 has a first terminal 3 and a second
terminal 4. The first terminal 3 of the second capacitor C2 is
electrically coupled to the second terminal 233 of the third
transistor 23; and the second terminal 4 of the second
capacitor C2 is electrically coupled to the first terminal 1 of
the first capacitor C1 and the gate 211 of the first transistor
21. The first compensation unit 40 includes a fourth tran-
sistor 24. The fourth transistor 24 has a control terminal 241,
a first terminal 242 and second terminal 243. The control
terminal 241 of the fourth transistor 24 is configured to
receive a second control signal DIS; the first terminal 242 of
the fourth transistor 24 is electrically coupled to the gate 211
of the first transistor 21; and the second terminal 243 of the
fourth transistor 24 is electrically coupled to the second
terminal 213 of the first transistor 21. The second compen-
sation unit 50 includes a fifth transistor 25 and a sixth
transistor 26. The fifth transistor 25 has a control terminal
251, a first terminal 252 and a second terminal 253. The
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control terminal 251 of the fifth transistor 25 is configured
to receive the first control signal Scan; the first terminal 252
of the fifth transistor 25 is electrically coupled to the second
terminal 2 of the first capacitor C1; and the second terminal
253 of'the fifth transistor 25 is electrically coupled to the first
terminal 101 of the light emitting diode 10. The sixth
transistor 26 has a control terminal 261, a first terminal 262
and a second terminal 263. The control terminal 261 of the
sixth transistor 26 is configured to receive the third control
signal EM; the first terminal 262 of the sixth transistor 26 is
electrically coupled to the first terminal 252 of the fifth
transistor 25; and the second terminal 263 of the sixth
transistor 26 is electrically coupled to the second voltage
source OVSS. The second transistor 22 has a control termi-
nal 221, a first terminal 222 and a second terminal 223. The
control terminal 221 of the second transistor 22 is configured
to receive the third control signal EM; the first terminal 222
of the second transistor 22 is electrically coupled to the
second terminal 213 of the first transistor 21; and the second
terminal 223 of the second transistor 22 is electrically
coupled to the first terminal 101 of the light emitting diode
10. It is noted that in the third embodiment, the first voltage
source OVDD is greater than the second voltage source
OVSS; and each one of the transistors in the third embodi-
ment is implemented with a P-type transistor.

FIG. 6 is a timing diagram of the signals used in the pixel
driving circuit 300 in the third embodiment. It is noted that
FIG. 6 and FIG. 3 are similar except the gate signal, due to
all the transistors in the third embodiment are implemented
with the P-type transistors; thus, no redundant detail is to be
given herein.

Please refer to FIGS. 5 and 6. In the pixel driving circuit
300 of the present embodiment, the second transistor 22, the
third transistor 23, the fourth transistor 24, the fifth transistor
25 and the sixth transistor 26 are configured to turn on in the
initial period Initial. In addition, the third transistor 23, the
fourth transistor 24 and the fifth transistor 25 are configured
to turn on and the second transistor 22 and the sixth
transistor 26 are configured to turn off in the compensation
period Comp.; wherein the compensation period Comp. is
after the initial period Initial. In addition, the third transistor
23 and the fifth transistor 25 are configured to turn on and
the second transistor 22, the fourth transistor 24 and the sixth
transistor 26 are configured to turn off in the data writing
period Data in; wherein the data writing period Data in is
after the compensation period Comp. In addition, the second
transistor 22 and the sixth transistor 26 are configured to turn
on and the third transistor 23, the fourth transistor 24 and the
fifth transistor 25 are configured to turn off in the emission
period Emission; wherein the emission period Emission is
after the data writing period Data in. Even the pixel driving
circuit 300 in the present embodiment and the pixel driving
circuit 100 in the first embodiment have the similar timing
diagram, the sequence for turning on the transistors in the
two embodiments are different due to two have different
circuit structures; however, it is noted that the two pixel
driving circuits still have the same circuit operation and
function. The voltages at the nodes G, S and A in the initial
period Initial, the compensation period Comp., the data
writing period Data in and the emission period Emission will
be described in the following. In the initial period Initial, the
voltage at the node G is substantially equal to OVSS+V
the voltage at the node S is substantially equal to OVDD;
and the voltage at the node A is smaller than OVSS+V ..
In the compensation period Comp., the voltage at the node
G is substantially equal to OVDD-V,,; the voltage at the
node S is substantially equal to OVDD; and the voltage at
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the node A is substantially equal to V_,, #OVSS. In the data
writing period Data in, the voltage at the node G is substan-
tially equal to OVDD-V,+V .=V, 5 the voltage at the
node S is substantially equal to OVDD; and the voltage at
the node A is substantially equal to V_, +OVSS. In the
emission period Emission, the voltage at the node G is
substantially equal to OVDD-V,+V_, -V -~V , .. the
voltage at the node S is substantially equal to OVDD; and
the voltage at the node A is substantially equal to OVSS.
FIG. 7 is a schematic detailed view of a pixel driving
circuit in accordance with a fourth embodiment of the
present disclosure. It is noted that the pixel driving circuit
400 in the present embodiment has a circuit structure
different with that of the pixel driving circuit 100 in the first
embodiment; however, both have the same circuit operation
and function and no redundant detail is to be given herein.
Please refer to FIG. 7, the first terminal 101 of the light
emitting diode 10 is electrically coupled to the first voltage
source OVDD; and the second terminal 102 of the light
emitting diode 10 is electrically coupled to the first terminal
212 of the first transistor 21. The second terminal 213 of the
first transistor 21 is electrically coupled to the second
voltage source OVSS through the second transistor 22. The
data writing unit 30 includes a third transistor 23 and a
second capacitor C2. The third transistor 23 has a control
terminal 231, a first terminal 232 and a second terminal 233.
The control terminal 231 of the third transistor 23 is con-
figured to receive a first control signal Scan; and the first
terminal 232 of the third transistor 23 is configured to
receive a data signal Data. The second capacitor C2 has a
first terminal 3 and a second terminal 4. The first terminal 3
of the second capacitor C2 is electrically coupled to the
second terminal 233 of the third transistor 23; and the second
terminal 4 of the second capacitor C2 is electrically coupled
to the first terminal 1 of the first capacitor C1 and the gate
211 of the first transistor 21. The first compensation unit 40
includes a fourth transistor 24. The fourth transistor 24 has
a control terminal 241, a first terminal 242 and a second
terminal 243. The control terminal 241 of the fourth tran-
sistor 24 is configured to receive a second control signal
DIS; the first terminal 242 of the fourth transistor 24 is
electrically coupled to the gate 211 of the first transistor 21;
and the second terminal 243 of the fourth transistor 24 is
electrically coupled to the second terminal 213 of the first
transistor 21. The second compensation unit 50 includes a
fifth transistor 25 and a sixth transistor 26. The fifth tran-
sistor 25 has a control terminal 251, a first terminal 252 and
a second terminal 253. The control terminal 251 of the fifth
transistor 25 is configured to receive a third control signal
EM; the first terminal 252 of the fifth transistor 25 is
electrically coupled to the second terminal 2 of the first
capacitor C1; and the second terminal 253 of the fifth
transistor 25 is electrically coupled to the second terminal
102 of'the light emitting diode 10. The sixth transistor 26 has
a control terminal 261, a first terminal 262 and a second
terminal 263. The control terminal 261 of the sixth transistor
26 is configured to receive the first control signal Scan; the
first terminal 262 of the sixth transistor 26 is electrically
coupled to the first terminal 252 of the fifth transistor 25; and
the second terminal 263 of the sixth transistor 26 is electri-
cally coupled to the first voltage source OVDD. The second
transistor 22 has a control terminal 221, a first terminal 222
and a second terminal 223. The control terminal 221 of the
second transistor 22 is configured to receive the third control
signal EM; the first terminal 222 of the second transistor 22
is electrically coupled to the second terminal 213 of the first
transistor 21; and the second terminal 223 of the second
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transistor 22 is electrically coupled to the second voltage
source OVSS. It is noted that in the fourth embodiment, the
first voltage source OVDD is greater than the second voltage
source OVSS; and each one of the transistors in the fourth
embodiment is implemented with a P-type transistor.

It is noted that the timing diagram of FIG. 6 also applies
to the pixel driving circuit 400 in the fourth embodiment,
and no redundant detail is to be given herein. Please refer to
FIGS. 6 and 7. In the pixel driving circuit 400, the second
transistor 22, the third transistor 23, the fourth transistor 24,
the fifth transistor 25 and the sixth transistor 26 are config-
ured to turn on in the initial period Initial. In addition, the
third transistor 23, the fourth transistor 24 and the sixth
transistor 26 are configured to turn on and the second
transistor 22 and the fifth transistor 25 are turned off in the
compensation period Comp.; wherein the compensation
period Comp. is after the initial period Initial. In addition,
the third transistor 23 and the sixth transistor 26 are con-
figured to turn on and the second transistor 22, the fourth
transistor 24 and the fifth transistor 25 are configured to turn
off in the data writing period Data in; wherein the data
writing period Data in is after the compensation period
Comp. In addition, the second transistor 22 and the fifth
transistor 25 are configured to turn on and the third transistor
23, the fourth transistor 24 and the sixth transistor 26 are
configured to turn off in the emission period Emission;
wherein the emission period Emission is after the data
writing period Data in. Even the pixel driving circuit 400 in
the present embodiment and the pixel driving circuit 300 in
the third embodiment have the same timing diagram, the
sequence for turning on the transistors in the two embodi-
ments are different due to two have different circuit struc-
tures; however, it is noted that the two pixel driving circuits
still have the same circuit operation and function. The
voltages at the nodes G, S and A in the initial period Initial,
the compensation period Comp., the data writing period
Data in and the emission period Emission will be described
in the following. In the initial period Initial, the voltage at
the node G is substantially equal to OVSS; the voltage at the
node S is substantially equal to OVDD-V_, ; and the
voltage at the node A is greater than OVDD-V_,_,. In the
compensation period Comp., the voltage at the node G is
substantially equal to OVDD-V ,_,~V,,; the voltage at the
node S is substantially equal to OVDD-V_, . and the
voltage at the node A is substantially equal to OVDD. In the
data writing period Data in, the voltage at the node G is
substantially equal to OVDD-V , ~V,+a(V .~V .0 the
voltage at the node S is substantially equal to OVDD-V_,_
and the voltage at the node A is substantially equal to
OVDD. In the emission period Emission, the voltage at the
node G is substantially equal to OVDD-V -V +a(V ..~
V,e9=Voieqs the voltage at the node S is substantially equal
to OVDD-V_,_; and the voltage at the node A is substan-
tially equal to OVDD-V_,_ ..

In summary, by designing a pixel driving circuit compris-
ing six transistors, two capacitors and a light emitting
element, the display panel employing the pixel driving
circuit of the present disclosure can improve the non-
uniformity of display panel and the emission efficiency
degradation issue; and consequentially the display quality is
improved. In addition, it is noted that the light emitting diode
employed in the embodiments of the present disclosure can
be an organic light emitting diode.

While the disclosure has been described in terms of what
is presently considered to be the most practical and preferred
embodiments, it is to be understood that the disclosure needs
not be limited to the disclosed embodiment. On the contrary,
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it is intended to cover various modifications and similar
arrangements included within the spirit and scope of the
appended claims which are to be accorded with the broadest
interpretation so as to encompass all such modifications and
similar structures.

What is claimed is:

1. A pixel driving circuit, comprising:

a light emitting diode, comprising a first terminal and a
second terminal;

a data writing unit, configured to receive a data signal;

a first transistor, comprising a gate, a first terminal and a
second terminal, wherein the gate of the first transistor
is electrically coupled to the data writing unit, the first
transistor is configured to determine a current flowing
through from the first terminal to the second terminal of
the light emitting diode according to a voltage differ-
ence between the gate and the first terminal of the first
transistor;

a first compensation unit, electrically coupled to the first
transistor and configured to, with a cooperation of the
first transistor, provide a current path from the gate of
the first transistor to a first voltage source and a current
path from the gate of the first transistor to a second
voltage source;

a second compensation unit, comprising a first capacitor
electrically coupled to the gate of the first transistor,
wherein the second compensation unit is configured to
provide a voltage transition to the gate of the first
transistor through a voltage coupling of the first capaci-
tor, and the voltage transition is substantially equal to
a voltage difference between the first terminal and the
second terminal of the light emitting diode; and

a second transistor, electrically coupled between the first
voltage source and the second voltage source, wherein
the second transistor is configured to turn on/off the
current path between the first voltage source and the
second voltage source.

2. The pixel driving circuit according to claim 1,

wherein the first terminal of the light emitting diode is
electrically coupled to the first terminal of the first
transistor, and the second terminal of the light emitting
diode is electrically coupled to the second voltage
source;

wherein the first terminal of the first transistor is electri-
cally coupled to the second voltage source through the
light emitting diode;

wherein the data writing unit comprises a third transistor
and a second capacitor, the third transistor comprises a
control terminal, a first terminal and a second terminal,
the control terminal of the third transistor is configured
to receive a first control signal, and the first terminal of
the third transistor is configured to receive the data
signal, a first terminal of the second capacitor is elec-
trically coupled to the second terminal of the third
transistor, and a second terminal of the second capaci-
tor is electrically coupled to a first terminal of the first
capacitor and the gate of the first transistor;

wherein the first compensation unit comprises a fourth
transistor, the fourth transistor comprises a control
terminal, a first terminal and a second terminal, the
control terminal of the fourth transistor is configured to
receive a second control signal, the first terminal of the
fourth transistor is electrically coupled to the gate of the
first transistor, and the second terminal of the fourth
transistor is electrically coupled to the second terminal
of the first transistor;
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wherein the second compensation unit comprises a fifth
transistor and a sixth transistor, the fifth transistor
comprises a control terminal, a first terminal and a
second terminal, the control terminal of the fifth tran-
sistor is configured to receive a third control signal, the
first terminal of the fifth transistor is electrically
coupled to a second terminal of the first capacitor, and
the second terminal of the fifth transistor is electrically
coupled to the first terminal of the first transistor, the
sixth transistor comprises a control terminal, a first
terminal and a second terminal, the control terminal of
the sixth transistor is configured to receive the first
control signal, the first terminal of the sixth transistor is
electrically coupled to the first terminal of the fifth
transistor, and the second terminal of the sixth transis-
tor is electrically coupled to the second voltage source,
wherein the second transistor comprises a gate, a first
terminal and a second terminal, the gate of the second
transistor is configured to receive the third control
signal, the first terminal of the second transistor is
electrically coupled to the second terminal of the first
transistor, and the second terminal of the second tran-
sistor is electrically coupled to the first voltage source.

3. The pixel driving circuit according to claim 2, wherein
the second transistor, the third transistor, the fourth transis-
tor, the fifth transistor and the sixth transistor are configured
to turn on in an initial period; the third transistor, the fourth
transistor and the sixth transistor are configured to turn on
and the second transistor and the fifth transistor are config-
ured to turn off in a compensation period, wherein the
compensation period is after the initial period; the third
transistor and the sixth transistor are configured to turn on
and the second transistor, the fourth transistor and the fifth
transistor are configured to turn off in a data writing period,
wherein the data writing period is after the compensation
period; the second transistor and the fifth transistor are
configured to turn on and the third transistor, the fourth
transistor and the sixth transistor are configured to turn off
in an emission period, wherein the emission period is after
the data writing period.

4. The pixel driving circuit according to claim 3, wherein
the first voltage source is greater than the second voltage
source, and the first transistor, the second transistor, the third
transistor, the fourth transistor, the fifth transistor and the
sixth transistor are N-type transistors.

5. The pixel driving circuit according to claim 2, wherein
the first voltage source is greater than the second voltage
source, and the first transistor, the second transistor, the third
transistor, the fourth transistor, the fifth transistor and the
sixth transistor are N-type transistors.

6. The pixel driving circuit according to claim 1,

wherein the first terminal of the light emitting diode is

electrically coupled to the first voltage source, and the
second terminal of the light emitting diode is electri-
cally coupled to the second terminal of the first tran-
sistor through the second transistor,

wherein the first terminal of the first transistor is electri-

cally coupled to the second voltage source,

wherein the data writing unit comprises a third transistor

and a second capacitor, the third transistor comprises a
control terminal, a first terminal and a second terminal,
the control terminal of the third transistor is configured
to receive a first control signal, and the first terminal of
the third transistor is configured to receive the data
signal, a first terminal of the second capacitor is elec-
trically coupled to the second terminal of the third
transistor, and a second terminal of the second capaci-
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tor is electrically coupled to a first terminal of the first
capacitor and the gate of the first transistor,

wherein the first compensation unit comprises a fourth

transistor, the fourth transistor comprises a control
terminal, a first terminal and a second terminal, the
control terminal of the fourth transistor is configured to
receive a second control signal, the first terminal of the
fourth transistor is electrically coupled to the gate of the
first transistor, and the second terminal of the fourth
transistor is electrically coupled to the second terminal
of the first transistor,

wherein the second compensation unit comprises a fifth

transistor and a sixth transistor, the fifth transistor
comprises a control terminal, a first terminal and a
second terminal, the control terminal of the fifth tran-
sistor is configured to receive the first control signal,
the first terminal of the fifth transistor is electrically
coupled to a second terminal of the first capacitor, and
the second terminal of the fifth transistor is electrically
coupled to the second terminal of the light emitting
diode, the sixth transistor comprises a control terminal,
a first terminal and a second terminal, the control
terminal of the sixth transistor is configured to receive
a third control signal, the first terminal of the sixth
transistor is electrically coupled to the first terminal of
the fifth transistor, and the second terminal of the sixth
transistor is electrically coupled to the first voltage
source,

wherein the second transistor comprises a control termi-

nal, a first terminal and a second terminal, the control
terminal of the second transistor is configured to
receive the third control signal, the first terminal of the
second transistor is electrically coupled to the second
terminal of the light emitting diode, and the second
terminal of the second transistor is electrically coupled
to the second terminal of the first transistor.

7. The pixel driving circuit according to claim 6, wherein
the second transistor, the third transistor, the fourth transis-
tor, the fifth transistor and the sixth transistor are configured
to turn on in an initial period; the third transistor, the fourth
transistor and the fifth transistor are configured to turn on
and the second transistor and the sixth transistor are turned
off in a compensation period, wherein the compensation
period is after the initial period; the third transistor and the
fifth transistor are configured to turn on and the second
transistor, the fourth transistor and the sixth transistor are
configured to turn off in a data writing period, wherein the
data writing period is after the compensation period; the
second transistor and the sixth transistor are configured to
turn on and the third transistor, the fourth transistor and the
fifth transistor are configured to turn off in an emission
period, wherein the emission period is after the data writing
period.

8. The pixel driving circuit according to claim 7, wherein
the first voltage source is greater than the second voltage
source, and the first transistor, the second transistor, the third
transistor, the fourth transistor, the fifth transistor and the
sixth transistor are N-type transistors.

9. The pixel driving circuit according to claim 6, wherein
the first voltage source is greater than the second voltage
source, and the first transistor, the second transistor, the third
transistor, the fourth transistor, the fifth transistor and the
sixth transistor are N-type transistors.

10. The pixel driving circuit according to claim 1,

wherein the first terminal of the light emitting diode is

electrically coupled to the second terminal of the first
transistor through the second transistor, and the second
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terminal of the light emitting diode is electrically
coupled to the second voltage source,

wherein the first terminal of the first transistor is electri-

cally coupled to the first voltage source,
wherein the data writing unit comprises a third transistor
and a second capacitor, the third transistor comprises a
control terminal, a first terminal and a second terminal,
the control terminal of the third transistor is configured
to receive a first control signal, and the first terminal of
the third transistor is configured to receive the data
signal, a first terminal of the second capacitor is elec-
trically coupled to the second terminal of the third
transistor, and a second terminal of the second capaci-
tor is electrically coupled to a first terminal of the first
capacitor and the gate of the first transistor,
wherein the first compensation unit comprises a fourth
transistor, the fourth transistor comprises a control
terminal, a first terminal and second terminal, the
control terminal of the fourth transistor is configured to
receive a second control signal, the first terminal of the
fourth transistor is electrically coupled to the gate of the
first transistor, and the second terminal of the fourth
transistor is electrically coupled to the second terminal
of the first transistor,
wherein the second compensation unit comprises a fifth
transistor and a sixth transistor, the fifth transistor
comprises a control terminal, a first terminal and a
second terminal, the control terminal of the fifth tran-
sistor is configured to receive the first control signal,
the first terminal of the fifth transistor is electrically
coupled to a second terminal of the first capacitor, and
the second terminal of the fifth transistor is electrically
coupled to the first terminal of the light emitting diode,
the sixth transistor comprises a control terminal, a first
terminal and a second terminal, the control terminal of
the sixth transistor is configured to receive a third
control signal, the first terminal of the sixth transistor is
electrically coupled to the first terminal of the fifth
transistor, and the second terminal of the sixth transis-
tor is electrically coupled to the second voltage source,

wherein the second transistor comprises a control termi-
nal, a first terminal and a second terminal, the control
terminal of the second transistor is configured to
receive the third control signal, the first terminal of the
second transistor is electrically coupled to the second
terminal of the first transistor, and the second terminal
of the second transistor is electrically coupled to the
first terminal of the light emitting diode.

11. The pixel driving circuit according to claim 10,
wherein the second transistor, the third transistor, the fourth
transistor, the fifth transistor and the sixth transistor are
configured to turn on in an initial period; the third transistor,
the fourth transistor and the fifth transistor are configured to
turn on and the second transistor and the sixth transistor are
turned off in a compensation period, wherein the compen-
sation period is after the initial period; the third transistor
and the fifth transistor are configured to turn on and the
second transistor, the fourth transistor and the sixth transis-
tor are configured to turn off in a data writing period,
wherein the data writing period is after the compensation
period; the second transistor and the sixth transistor are
configured to turn on and the third transistor, the fourth
transistor and the fifth transistor are configured to turn off in
an emission period, wherein the emission period is after the
data writing period.

12. The pixel driving circuit according to claim 11,
wherein the first voltage source is greater than the second
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voltage source, and the first transistor, the second transistor,
the third transistor, the fourth transistor, the fifth transistor
and the sixth transistor are P-type transistors.

13. The pixel driving circuit according to claim 10,
wherein the first voltage source is greater than the second
voltage source, and the first transistor, the second transistor,
the third transistor, the fourth transistor, the fifth transistor
and the sixth transistor are P-type transistors.

14. The pixel driving circuit according to claim 1,

wherein the first terminal of the light emitting diode is

electrically coupled to the to the first voltage source,
and the second terminal of the light emitting diode is
electrically coupled to the first terminal of the first
transistor,

wherein the second terminal of the first transistor is

electrically coupled to the second voltage source
through the second transistor,

wherein the data writing unit comprises a third transistor

and a second capacitor, the third transistor comprises a
control terminal, a first terminal and a second terminal,
the control terminal of the third transistor is configured
to receive a first control signal, and the first terminal of
the third transistor is configured to receive the data
signal, a first terminal of the second capacitor is elec-
trically coupled to the second terminal of the third
transistor, and a second terminal of the second capaci-
tor is electrically coupled to a first terminal of the first
capacitor and the gate of the first transistor,

wherein the first compensation unit comprises a fourth

transistor, the fourth transistor comprises a control
terminal, a first terminal and a second terminal, the
control terminal of the fourth transistor is configured to
receive a second control signal, the first terminal of the
fourth transistor is electrically coupled to the gate of the
first transistor, and the second terminal of the fourth
transistor is electrically coupled to the second terminal
of the first transistor,

wherein the second compensation unit comprises a fifth

transistor and a sixth transistor, the fifth transistor
comprises a control terminal, a first terminal and a
second terminal, the control terminal of the fifth tran-
sistor is configured to receive a third control signal, the
first terminal of the fifth transistor is electrically
coupled to a second terminal of the first capacitor, and
the second terminal of the fifth transistor is electrically
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coupled to the second terminal of the light emitting
diode, the sixth transistor comprises a control terminal,
a first terminal and a second terminal, the control
terminal of the sixth transistor is configured to receive
the first control signal, the first terminal of the sixth
transistor is electrically coupled to the first terminal of
the fifth transistor, and the second terminal of the sixth
transistor is electrically coupled to the first voltage
source,

wherein the second transistor comprises a control termi-

nal, a first terminal and a second terminal, the control
terminal of the second transistor is configured to
receive the third control signal, the first terminal of the
second transistor is electrically coupled to the second
terminal of the first transistor, and the second terminal
of the second transistor is electrically coupled to the
second voltage source.

15. The pixel driving circuit according to claim 14,
wherein the second transistor, the third transistor, the fourth
transistor, the fifth transistor and the sixth transistor are
configured to turn on in an initial period; the third transistor,
the fourth transistor and the sixth transistor are configured to
turn on and the second transistor and the fifth transistor are
configured to turn off in a compensation period, wherein the
compensation period is after the initial period; the third
transistor and the sixth transistor are configured to turn on
and the second transistor, the fourth transistor and the fifth
transistor are configured to turn off in a data writing period,
wherein the data writing period is after the compensation
period; the second transistor and the fifth transistor are
configured to turn on and the third transistor, the fourth
transistor and the sixth transistor are configured to turn off
in an emission period, wherein the emission period is after
the data writing period.

16. The pixel driving circuit according to claim 15,
wherein the first voltage source is greater than the second
voltage source, and the first transistor, the second transistor,
the third transistor, the fourth transistor, the fifth transistor
and the sixth transistor are P-type transistors.

17. The pixel driving circuit according to claim 14,
wherein the first voltage source is greater than the second
voltage source, and the first transistor, the second transistor,
the third transistor, the fourth transistor, the fifth transistor
and the sixth transistor are P-type transistors.
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